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Abstract
How do we perceptually and cognitively organize incoming stimulation? A century ago, Gestalt psychologists posited the law
of Prägnanz: psychological organization will always be as ‘good’ as possible given the prevailing conditions. To make the
Prägnanz law a useful statement, it needs to be specified further (a) what a ‘good’ psychological organization entails, (b) how
the Prägnanz tendency can be realized, and (c) which conditions need to be taken into account. Although the Gestalt school
did provide answers to these questions, modern-day mentions of Prägnanz or good Gestalt often lack these clarifications. The
concept of Prägnanz has been (mis)understood in many different ways, and by looking back on the rich history of the concept,
we will attempt to present a more fine-grained view and promote a renewed understanding of the central role of Prägnanz in
visual perception and beyond. We review Gestalt psychology’s answers to the questions listed above, and also discuss the four
main uses of the Prägnanz concept in more detail: (a) a Prägnanz tendency in each organizational process, (b) Prägnanz as a
property of a Gestalt, (c) Prägnanz steps as internal reference points, and (d) Prägnanz in relation to aesthetic appreciation.
As a key takeaway, Prägnanz is a multifaceted Gestalt psychological concept indicating the “goodness” of an experienced
organization. Both the removal of unnecessary details and the emphasis on characteristic features of the overall organization
compared to a reference organization can contribute to the emergence of a ‘better’ Gestalt. The stimulus constellation is
not the only factor in determining the goodness of an organization, also the stimulus’ interaction with an individual in a
specific spatial and temporal context plays a role. Taking the ideas on Prägnanz as a generative framework and keeping the
original Gestalt psychological context in mind, future research on perceptual organization can improve our understanding of
the principles underlying psychological organization by further specifying how different organizational principles interact in
concrete situations. Public significance statement: This paper reviews what a ‘good’ psychological organization entails, and
how the incoming stimulation is clarified in human perception to achieve the best possible psychological organization. The
review debunks common misconceptions on the meaning of “goodness” and synthesizes the most important perspectives and
developments on “goodness” from its conception until now.
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How do we perceptually and cognitively organize incom-
ing stimuli? A century ago, Gestalt psychologists posited
the law of Prägnanz: psychological organization will always
be as ‘good’ as possible given the prevailing conditions.
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Although very commonly referred to in journal article intro-
duction and discussion sections on perceptual organization,
further clarification of (a) what a ‘good’ psychological orga-
nization entails, (b) how the Prägnanz tendency can be
realized, and (c) which conditions need to be taken into
account, is often lacking in these modern-day references
to Prägnanz. In addition, the Prägnanz concept has been
(mis)understood in many different ways (cf. Fig. 1). For
example, in more recent years, Prägnanz has often been
equated with element simplicity and the minimum princi-
ple: It was assumed that a visual stimulus is prägnant when
it consists of few elements. The roots of the concept suggest
a different, much richer and more complex interpretation,
however. Rather than discussing a property of stimuli, it con-
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Fig. 1 Important general
remarks concerning the
Prägnanz concept. Figure
licensed under CC BY 4.0 by
the authors. Retrieved from
https://doi.org/10.6084/m9.
figshare.21977504

cerns a property of phenomenal experience, including the
observer and the context as crucial interacting components.
Moreover, not simplicity of the elements is central to the
concept of Prägnanz, but simplicity of the whole, complete
configuration as perceived by the observer, i.e., simplicity
of the Gestalt. Part of the narrowing and misconceptions
concerning Prägnanz may be due to many of the original
sources –written inGerman – not being translated in English.
Furthermore, if they were translated, this often happened
only partially, or rather recently (e.g., Metzger, 1936/2006;
Wertheimer et al., 2012; Wagemans, 2015; cf. also Wage-
mans, Elder, et al., 2012).

By looking back on the history of Prägnanz, we attempt
to present a more fine-grained view and promote a renewed
understanding of the central role of Prägnanz in visual per-
ception andbeyond.We reviewGestalt psychology’s answers
to the questions listed above (cf. Fig. 2), and discuss the four
main uses of the Prägnanz concept in more detail: (a) a Präg-
nanz tendency in each organizational process, (b) Prägnanz
as a property of a Gestalt, (c) Prägnanz steps as internal
reference points, and (d) Prägnanz in relation to aesthetic
appreciation (cf. Fig. 3). Furthermore, we counter common
critiques and reject alternative conceptualizations of Präg-
nanz by pointing back to the original intentions of Gestalt
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Fig. 2 Main clarifications
concerning Prägnanz. Note. The
icons in this Figure were
adapted from the following CC
BY licensed icons from the
Noun Project: target by Support
Designs, head by Maxim
Kulikov, shapes by Andrejs
Kirma, and landscape by
Baboon designs. Figure licensed
under CC BY 4.0 by the authors.
Retrieved from https://doi.org/
10.6084/m9.figshare.21977522

psychologists when positing the Prägnanz principle. Impor-
tantly, the Prägnanz principle was not meant as a magical
one-fits-all solution, and it should be seen not only as an
outcome of concrete research results but also as a device to
stimulate further research (Wertheimer, 1924/1999): byusing
Gestalt theory and the Prägnanz principle as a generative
framework for future research, and by studyingmore specific
principles of organization and their interaction in concrete
cases (Rausch, 1966), we can come to a better understanding
of the principles underlying psychological organization.

Prägnanz in all its facets

At the end of the nineteenth and the beginning of the twenti-
eth century, the widespread view on perception (and science
in general) was elementaristic: researchers believed that a
perceptual experience was reducible to its elementary sensa-
tions. This is, in fact, still the dominant view in most areas
of experimental psychology and cognitive (neuro)science
(which also demonstrates why a careful review and analy-

sis of the alternative view is still relevant today). Wertheimer
(1922, 1924/1999) and the Berlin Gestalt school questioned
the immediate givenness of independent elementary sensa-
tions and instead posited the primacy of the whole and direct
influences of the whole on the perception of the elements:
our experience of every individual element is, from the start,
influenced by our organization of the whole. For example,
in a melody, a particular tone will be experienced differ-
ently depending on which role this tone has in the melody
(e.g., leading tone vs. tonic; Wertheimer, 1922, 1924/1999).
Uncovering the principles guiding the spontaneous self-
organization of the phenomenal field –without dissolving the
perceptual experience by taking an item-per-item approach –
is a key task for Gestalt psychology, and will lead to a better
understanding of groupings and divisions in perceptual expe-
rience (Ellis, 1938; Wertheimer, 1922, 1923; Wertheimer
et al., 2012).

Gestalt psychology thus takes it as its core task to reveal
the principles that govern spontaneous self-organization in
our phenomenal experience, including visual perception.
Koffka (1935) designates the Prägnanz principle (i.e., the
tendency towards the best possible overall organization given
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Fig. 3 Four main uses of
Prägnanz. Note. The icons in this
Figure were adapted from the
following CC BY licensed icons
from the Noun Project: target by
Support Designs and podium by
Prettycons. Figure licensed
under CC BY 4.0 by the authors.
Retrieved from https://doi.org/
10.6084/m9.figshare.21977540

the prevailing conditions) as the most important principle
to guide research on perceptual organization. This tendency
towards Prägnanz of Gestalts was seen as the general prin-
ciple overarching more specific principles of organization
(e.g., grouping by proximity, similarity, good continuation).
Under weak stimulus conditions, this tendency gets more
room to play a role and can even lead to tangible disloca-
tions and distortions compared to the external stimulation.
Both the removal or softening of unnecessary details (i.e.,
simplification, leveling) and the addition or emphasis on
characteristic features of the Gestalt organization (i.e., com-
plication, sharpening) can take place and lead to a ‘better’
overall organization.

In addition to the Prägnanz tendency present in every
organizational process, the term Prägnanz is also used as a
property to characterize the organization or Gestalt resulting
from this organizational process. To be ‘prägnant’, a psy-
chological organization needs to be different from a simple

sum of its elements: it has to be a Gestalt. In contrast to
von Ehrenfels and the Austrian Gestalt psychological school,
who defined Gestalt as a quality or characteric of an ensem-
ble of items (Smith, 1988), Wertheimer (1922) and the other
members of the Berlin Gestalt school defined a Gestalt as an
ensemble of items that mutually support and determine one
another (Sundqvist, 2003). Following the Berlin school, we
could thus say that something is a Gestalt when our phenom-
enal experience is different from the experience of a pure sum
of sensory elements— different from a pure and-summation
(Koffka, 1935; Smith, 1988). This criterion for a phenom-
enal experience to contain at least some form of unity or
regularity also comes back as the first and only necessary
criterion in Rausch’s (1966) specification of Prägnanz (cf.
the section on “Rausch’s (1966) Prägnanz aspects” below).
In addition, Prägnanz can increase when the organization is
perceived as autonomous rather than derived, complete rather
than disrupted, simple of structure rather than complicated of
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structure, element rich rather than element poor, expressive
rather than expressionless, andmeaningful rather thanmean-
ingless. A psychological organization can thus be ‘good’
for several reasons, not only based on purely figural crite-
ria. Moreover, Prägnanz is increased not only by increasing
unity or regularity of thewhole, overall organization, but also
by increasing intricacy of its underlying components, of its
relation between structure andmeaning, and of its interaction
with already existing knowledge structures in the organism.

Psychological organizations that excel in their Prägnanz
can influence our phenomenal experience of new incoming
information: they serve as a reference to which the input
is internally compared. The term Prägnanz steps [Präg-
nanzstufen] is used in this context to refer to prägnant forms
that serve as reference regions on a univariate dimension
(e.g., the right angle in the realm of all possible angles).
These Prägnanz steps serve a double function: on the one
hand, assimilation to these Prägnanz steps may occur (espe-
cially when the external stimulus factors are weak); on the
other hand, these reference points can increase sensitivity in
their vicinity (to increase the ability to notice small devia-
tions from the Prägnanz step). In that sense, Prägnanz steps
support both robustness and sensitivity in visual experience:
under weak stimulus conditions (i.e., under uncertainty) or
when a specific difference is deemed unimportant, their stim-
ulating effect to adhere to the best possible organization
will dominate; under clear stimulus conditions and when a
specific difference is significant, their influence on discrim-
ination sensitivity in those regions where deviations matter
most (i.e., close to the Prägnanz steps) will dominate. Their
stimulating effect on discrimination sensitivity also allows
for the formation of new reference levels in between exist-
ing ones when this becomes behaviorally or functionally
useful. Rather than a binary distinction between reference
points and non-reference points, a gradual Prägnanz func-
tion applies to each variable dimension, with some regions
showing higher Prägnanz than others (e.g., the right angle as
a higher Prägnanz step than the Prägnanz steps of sharp and
obtuse angles; Rausch, 1966). The course of this Prägnanz
function per domain and dimension can differ between indi-
viduals and contexts. For example, experience may elicit the
formation of more and narrower Prägnanz steps on a dimen-
sion (Rausch, 1966;Wertheimer, 1923): individualswhodeal
with angles frequently (e.g., designers, architects) may have
additional Prägnanz steps around 45◦ angles (besides 0◦ and
90◦ angles), and their Prägnanz steps may be narrower (e.g.,
only ranging from 89◦ to 91◦ around 90◦ angles instead of
ranging from 87◦ to 93◦).

When we psychologically organize incoming stimulation,
we can not only describe or classify the experienced organi-
zation in a purely structural or semantic sense, but we can
also evaluate our aesthetic experience of this organization.
Since perceptual processing of the incoming information is

necessary to be able to aesthetically evaluate our percept,
the close relation between perception and aesthetics can-
not be neglected. von Ehrenfels (1916, 1922) called beauty
nothing else than Gestalt height, which he defined as the
product of unity (of the whole) andmultiplicity (of the parts).
Unity-in-variety is also a major principle in design (e.g., Post
et al., 2016).Moreover,Koffka (1940) called perception artis-
tic and both Metzger (1941) and Arnheim (1975) noticed
the presence of simplification and complication tendencies
in artistic practice. In our view, aesthetic appreciation may
arise together with a conscious increase in Prägnanz (i.e., the
strength of the experienced Prägnanz tendency). This view
also relates closely to other accounts of aesthetic apprecia-
tion, including the predictive processing accounts of Van de
Cruys andWagemans (2011) and Chetverikov and Kristjáns-
son (2016) as well as the focus on pleasure by insights into
Gestalt proposed by Muth and Carbon (2013, 2016; Muth et
al., 2013). On the other hand, aesthetic appreciation could
also be based on the absolute level of Prägnanz experienced,
and this does not necessarily relate to the strength of the
Prägnanz tendency. Nevertheless, both viewsmay act in com-
plementary ways as well.

In what follows, we will discuss the four main uses of
the Prägnanz concept mentioned above (cf. Fig. 3) in more
detail: (a) a Prägnanz tendency in each organizational pro-
cess, (b) Prägnanz as a property of a Gestalt, (c) Prägnanz
steps as internal reference points, and (d) Prägnanz in rela-
tion to aesthetic appreciation. Although these uses overlap
in many ways, we distinguish them here as they all focus on
a different facet of the overall concept. A full understand-
ing of Prägnanz encompasses all of these facets and their
interrelations in a compelling whole, however.

A Prägnanz tendency present in each organizing
process

When we view Prägnanz as a tendency present in each orga-
nizing process, we speak of thePrägnanz law, thePrägnanz
principle, or the Prägnanz tendency (cf. Fig. 4). Etymo-
logically, Prägnanz derives from the German verb ‘prägen’
(i.e., to mint a coin) and the Latin verb ‘premere’ (i.e., to
press a point), and therefore Prägnanz refers to being sharply
grasping, unambiguous, clear, or distinct (Arnheim, 1975;
Wagemans, 2018)1. The Prägnanz tendency thus concerns a
tendency, present in all forms of psychological organization,
to evolve in the direction of a more clear-cut overall organi-
zation (i.e., a better Gestalt). This is equivalent to evolving
in the direction of minimal structural energy to arrive at a
stable organization. The first written mention of Prägnanz as

1 In contrast to what many assume, Prägnanz is etymologically not
related to the English word pregnancy (derived from the Latin word
‘praegnans’, meaning rich in potential content; Arnheim, 1975).
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Fig. 4 Glossary of
Prägnanz-related terminology.
Figure licensed under CC BY
4.0 by the authors. Retrieved
from https://doi.org/10.6084/
m9.figshare.21977546

a tendency comes fromWertheimer (Schumann, 1914), who
described his success in ascertaining, under several Gestalt
laws of a general nature, “ein Gesetz der Tendenz zum Zus-
tandekommen einfacher Gestaltung (Gesetz ‘zur Prägnanz
der Gestalt’)” (i.e., a law of the tendency to come towards a
simple Gestalt or a law towards Prägnanz of a Gestalt; Schu-
mann, 1914, p. 149). Importantly, simplicity of the Gestalt

can be distinguished from simplicity of the individual com-
ponents: simple stimuli do not necessarily produce simple
perceptual groupings (Wertheimer, 1923; Wertheimer et al.,
2012).

Wertheimer (1923) proposed the law of good Gestalt as
an overarching law of which the other Gestalt laws are spe-
cial cases: When forming a percept and a grouping, the
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“best” overall organization, the simplest “whole” will win,
and each specific law (e.g., proximity, similarity, good con-
tinuation; cf. also Wagemans, 2018; Wagemans, Elder, et
al., 2012; Wertheimer, 1923) gives an indication of what the
“best” grouping will be. For example, the law of similar-
ity indicates that there is a tendency for uniformly colored
parts to group together. Following the law of similarity,
the “best”, most simple overall organization will thus be
the one with uniformly colored components (e.g., red parts
grouping together, blue parts grouping together;Wertheimer,
1923), but this may oppose the best organization according
to another Gestalt principle (e.g., the law of proximity).

What happens if several Gestalt principles are concur-
rently at play (e.g., Fig. 5)? If several Gestalt principles are
working in the same direction, this will lead to stronger inner
cohesion and sharper segmentation (Metzger, 1941), in other
words, to a better, more prägnant Gestalt. Conflicting Gestalt
factors will yield one of five possible states: (1) one of the
principles is stronger and wins; (2) the result is ambiguous
and there is switching between two possible organizations;
(3) the result is unclear, chaotic; (4) a richer organization
forms in which both Gestalt factors play a role; or (5) one of
theGestalt factorswins but the endGestalt is slightly changed
based on the other Gestalt factor (Metzger, 1941). Inter- and
intra-individual differences will play an important role in
determining whether (3) or (4) will be the case (e.g., com-
prehension capacity [Fassungsvermögen], expertise, energy
level, mood; Metzger, 1941). Importantly, the law of Präg-
nanz does not specify what will happen exactly in each and
every specific situation (Arnheim, 1987; Rausch, 1952), but
it creates a general framework and stimulates further inves-
tigation concerning specific organizational principles falling
under this law and how these different principles interact
(Wertheimer, 1924/1999).

Köhler (1920) focused on the equivalence between
Wertheimer’s tendency towards Prägnanz of a Gestalt and
the physical tendency towards minimal structural energy
(attained when in a stable, stationary state). In processes end-
ing in a stable state, there is a tendency in the direction of
minimal structural energy, i.e., a tendency to achieve mini-
mal structural energy in the end state or resulting organization
given what is possible under the prevailing conditions (Köh-
ler, 1920). As only the final structure or organization – and
not the corresponding energy level – is available in phenom-
enal experience, we cannot determine whether a perceived
organization corresponds to the minimal energy level based
on phenomenology alone. One could only infer whether the
Prägnanz principle of minimal structural energy is realized
in the nervous system for a specific perceived organization
if a simple relationship existed between the energy level and
the perceived organization (Köhler, 1920; cf. also Pepperell,
2018).

The best-known classical description of the law of Präg-
nanz is probably the one by Koffka (1935) in his English
book on the “Principles of Gestalt Psychology”: “psycholog-
ical organization will always be as ‘good’ as the prevailing
conditions allow” (p. 110). In this definition, the term ‘good’
is undefined, but entails properties such as regularity, sym-
metry, simplicity, and others (Koffka, 1935, p. 110). Koffka
(1935) presents the law in the context of his discussion on
finding the true solution to the question “Why do things look
as they do?”. False solutions mentioned include “because
things are what they are” (veridicality; cf. Box 1) and
“because the proximal stimuli [i.e., the excitations to which
the light rays coming from the physical object give rise]
are what they are”. Things look as they do “because of the
field organization to which the proximal stimulus distribu-
tion gives rise. […] It means that we have to study the laws

Fig. 5 Example of a dot lattice
in which proximity grouping
and color similarity grouping are
either congruent or incongruent.
These lattices were created
using the OCTA toolbox (Van
Geert, Bossens, & Wagemans,
2023). Figure licensed under CC
BY 4.0 by the authors.
Retrieved from https://doi.org/
10.6084/m9.figshare.21977558
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Fig. 6 Example of minimum simplicity (i.e., the simplicity of uni-
formity) and maximum simplicity (i.e., the simplicity of perfect
articulation). Note. In this Figure, the CC BY licensed eye icon by
Shiva from the Noun Project and picture of an eye drawing by Lucky
Lynda were used. Figure licensed under CC BY 4.0 by the authors.
Retrieved from https://doi.org/10.6084/m9.figshare.21977564

of organization” (Koffka, 1935, p. 98). The law of Prägnanz
is mentioned as the main principle to guide research on psy-
chophysical2 (i.e., perceptual) organization (Koffka, 1935, p.
110).

In sum, the tendency towards Prägnanz of a Gestalt indi-
cates a tendency present in every process of psychological
organization to come to the organization that —when taking
into account the given conditions — has minimal structural
energy and is the most clear-cut and simple. Although it con-
cerns a maximal tendency in the direction of high Prägnanz,
it does not mean that every organizational process will lead
to a simple, clear-cut Gestalt in the absolute sense (Arnheim,
1987; Koffka, 1935; Metzger, 1941). The tendency towards
the most prägnant Gestalt should thus always be seen as rel-
ative to the prevailing conditions. In addition to a further
specification ofwhat a ‘good’, ‘clear-cut’, or ‘simple’ organi-
zation entails (cf. Prägnanz as a property), this formulation of
the Prägnanz tendency requires clarification of two additional
elements: (a) how the Prägnanz tendency can be realized; and
(b)which prevailing conditions need to be taken into account.

How can the Prägnanz tendency be realized?

First, how can the tendency towards prägnant Gestalts be
realized? In psychological organization either as much or
as little will happen as the prevailing conditions permit
(Koffka, 1935). Whereasminimum simplicity indicates the
simplicity of uniformity,maximum simplicity indicates the
simplicity of perfect articulation (Koffka, 1935; cf. Figure 6).
Simplification and complication do not have to be perceived
as necessary,mutually-exclusive alternatives, however (Köh-
ler, 1993). To achieve Prägnanz of a perceived whole, some

2 Koffka referred to this type of organization as ‘psycho-physical’ as the
formation of these organizations is influenced by both internal (i.e., psy-
chological) and external (i.e., physical) factors. Koffka’s notion should
not be confused with Fechner’s notion of psychophysics, which con-
cerns the quantitative mapping of physical stimuli onto psychological
entities (e.g., between stimulus intensity and sensation strength).

components may need to develop in different directions
(Köhler, 1993). Arnheim (1986) viewed simplification and
complication as antagonistic but complementary tendencies
present in every perceptual event. Whereas tension-reducing
tendencies (i.e., simplification, leveling, minimum simplic-
ity) remove unessential details, tension-enhancing tenden-
cies (i.e., complication, sharpening, accentuation, pointing,
articulation, maximum simplicity) intensify characteristic
features of a Gestalt structure (Arnheim, 1986; Metzger,
1941).3 In this way, both simplification and complication can
contribute to the Prägnanz of a Gestalt (i.e., they both make
the overall organization simpler, more clear-cut, and more
unambiguous). Recent work (Prasad & Bainbridge, 2022)
concerning the visual Mandela effect in memory is consis-
tent with this idea: some images from popular iconography
elicit consistent, specific false memories in the direction of a
better Gestalt, regardless of whether it concerns downplay-
ing specific details (i.e., simplification; e.g., a golden instead
of a silver leg for C-3PO from the Star Wars franchise) or
intensifying characteristic features (i.e., complication; e.g., a
black-tipped instead of an almost completely yellow tail for
Pikachu from the Pokémon franchise).

Which features will be treated as unessential and which
as characteristic? The features that may be noticed refer to
differences from a reference used (i.e., a local reference, or
an internal reference, cf. ‘Prägnanz steps’). Which of these
features will be treated as characteristic will depend on the
individual and the context in which the organization is per-
ceived (e.g., Van Geert, Frérart, & Wagemans, 2023).

Importantly, whereas one could equate simplificationwith
literally ‘removing’ features and complication with ‘adding’
features, this does not have to be the case. For example, a
square missing one of its four sides may be simplified by
adding a sideline, resulting in a complete square. On the other
hand, also removing a part of an organization can complicate
an organization, e.g., removing a sideline from a full square.

Inspired by Kanizsa’s (1979) distinction between primary
perceptual processes (i.e., autochthonous forces leading to
the organization of the perceptual field) and secondary
perceptual processes (e.g., identification, classification),
Hüppe (1984) distinguishedprimary and secondaryPrägnanz
(cf. Fig. 7). The primary Prägnanz tendency considers the

3 Note that the terms we mention as approximately equivalent here
have previously been used to indicate slightly different tendencies.
For example, complication and simplification were defined as adding
and removing parts, respectively (e.g., Fehrer, 1935; Hubbell, 1940).
Sharpening, accentuation, and pointing were defined as emphasizing or
exaggerating particularities of a figure, making the characteristics of a
figure more differentiated (Fehrer, 1935; Hubbell, 1940; Wulf, 1922).
The term leveling referred to downplaying particularities of a figure,
making the characteristics of a figure less differentiated (Fehrer, 1935;
Hubbell, 1940; Wulf, 1922). In addition, Wulf (1922) defined normal-
izing as increasing the resemblance to a familiar structure.
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Fig. 7 Visual representation of primary and secondary Prägnanz ten-
dencies. The parallelogram represents the incoming stimulus. The shape
of the figure is not always perceived veridically. The perceiving individ-
ual has a reference distribution of the most prägnant geometric shapes
(i.e., Prägnanz steps). In the case of this parallelogram and individual,
the rectangle is the reference figure. When perceptually organizing the
incoming figure, the perceived figure already deviates from the stim-
ulus (i.e., primary Prägnanz tendency). In this case, the parallelogram
is perceived as more rectangular than it actually is (i.e., primary sim-
plification), but under different conditions the parallelogram may be
perceived as less rectangular than it actually is (i.e., primary complica-

tion). For the perceiver, there is no direct way to be aware of this first
deviation. Secondly, the perceiver can also consciously evaluate a per-
ceived organization in relation to a Prägnanz step. In this example, the
individual evaluates the shape as ‘almost a rectangle’ (i.e., secondary
simplification). Under different conditions, the individual may evaluate
the shape as more different from a rectangle than it actually is (i.e., sec-
ondary complication). Closeness of the current percept to the internal
reference point is directly observable by the perceiver. Note. In this Fig-
ure, the CC BY licensed head icon by Maxim Kulikov from the Noun
Project was used. Figure licensed under CC BY 4.0 by the authors.
Retrieved from https://doi.org/10.6084/m9.figshare.21977597

relation between stimulus and phenomenon and leads to devi-
ations from the stimulus to the percept that are not directly
noticeable by the observer. Put differently, every phenom-
enal experience already deviates from the stimulus in the
direction of Prägnanz. For example, a parallelogram may
be perceived as more rectangular than it actually is (cf. left
side of Fig. 7). The secondary Prägnanz tendency operates
on the phenomenal level and concerns the tendency to eval-
uate a phenomenon based on its experienced closeness to
a prägnant form (i.e., an internal point of comparison, not
necessarily phenomenally present). For example, a perceiver
may cognitively evaluate the parallelogram as ‘almost a rect-
angle’ (cf. right side of Fig. 7). Importantly, both Prägnanz
tendencies cannot be seen as completely independent: To be
able to make statements about secondary Prägnanz, an orga-
nized perceptual field (influenced by primary Prägnanz) is
preassumed.4

Which conditions influence the course of the Prägnanz
tendency?

Second, what do the prevailing conditions entail? As psy-
chological organization takes place in an organism, it is
constrained by the conditions outlined by the organism.
When it concerns psychophysical processes like human per-

4 Although we do see the value of this distinction between Prägnanz
tendencies, we do not think of these Prägnanz tendencies as successive
processes in the way Kanizsa (1979) described primary and secondary
processes. We believe that according to traditional Gestalt theory, there
is not first an organization of the perceptual field and only then more
high-level cognitive identification or classification, but rather one com-
plex dynamic process of Gestalt formation (see also Kruse, 1986).

ceptual organization, there are both external and internal
conditions to consider (Koffka, 1935). External conditions
are created within the receptor organs by the proximal stim-
uli. The proximal stimuli, i.e., the excitations to which
the light rays coming from the physical object give rise,
are in their turn influenced by the distal stimuli (i.e., the
physical objects), the nature of the light source, the posi-
tion of the viewer in relation to the distal stimuli and the
light source, etc. (Koffka, 1935). Internal conditions are
related to the structure and state of the human nervous sys-
tem. Within the internal conditions, more permanent ones
(related to the structure of the nervous system, influenced
by both inheritance and previous experience)5 can be distin-
guished frommore temporary ones (related to, e.g., vigilance,
fatigue, needs, attitudes, interests, attentions; Koffka, 1935).
One internal condition influencing the tendency towards
minimum versus maximum simplicity that Koffka (1935)
discussed was the level of vigilance or the energy level of
the organism: low activity levels would lead to uniformity
and minimum simplicity (i.e., simplification), whereas high
activity levelswould lead to good articulation (i.e., maximum
simplicity, complication; Koffka, 1935).

The internal and external conditions will serve as two sep-
arate organizing forces in perceptual organization. While the
internal forces of organization will draw the percept towards
the most prägnant organization possible, the external forces
will constrain the Prägnanz tendency (Koffka, 1935). When
both internal and external forces act in the same direction,
very stable organizations should result. In contrast, con-

5 This also includes, for example, the effects of expertise (Koffka, 1935;
Metzger, 1941, 1954, 1936/2006).
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flicting internal and external forces will yield a less stable
organization (Koffka, 1935).

Although internal forces of organization are present even
under conditions of strong external forces (Koffka, 1935),
weak external forces (e.g., because of short exposure time,
low intensity, small size) will give more room to the internal
forces to alter the end Gestalt, producing considerable dis-
locations which lead to a more stable end state (e.g., Fig. 8).
These internal forces can even lead to the addition of new
lines if that leads to a better end result (Koffka, 1935). Take
note that Koffka also related the laws of organization to the
simplicity of the resulting Gestalt, not the simplicity of the
process: “the process of organization depends upon the prop-
erties of its result” (Koffka, 1935, p. 151).

Although these internal and external conditions influ-
ence which Prägnanz tendencies will occur, this conditional
dependence does not imply randomness or arbitrariness: it is

not the case that ‘anything is possible’ (Wertheimer, 1923;
Wertheimer et al., 2012). What it does imply is that stimulus,
individual, and context need to be taken into the equation to
determinewhichPrägnanz tendencieswill occur underwhich
concrete conditions. Specifically because of these depen-
dencies, the Gestalt psychologists described their Gestalt
principles as ceteris paribus principles: a Gestalt principle is
supposed to hold only within the constraints of the prevailing
(internal and external) conditions (Wagemans, 2018).

How general is the Prägnanz tendency?

Although this paper focuses on Prägnanz in visual percep-
tion, the tendency towards prägnant Gestalts is not at all
limited to visual perceptual organization, but was proposed
as a general tendency present in all forms of psychologi-
cal organization (e.g., Koffka, 1935; Köhler, 1920; Metzger,

Fig. 8 Visual representation of internal and external conditions influ-
encing the Prägnanz tendency. The dartboard represents the incoming
stimulus. The location of the arrow hitting the board is not always per-
ceived veridically. The perceiving individual has a reference distribution
of the most prägnant locations (i.e., Prägnanz steps). In the case of the
dartboard and this individual, the bullseye is the most prägnant region.
The circular lines indicated on the board also have some Prägnanz, and
the outer circle has a bitmore Prägnanz, but less than the bullseye region.
When perceiving the location of the arrow on the board, the perceiving
individual will take the visual input into account, but also his/her own
reference distribution. The tendency towards a better overall organiza-
tion (i.e., the Prägnanz tendency) will have more room to influence the
percept when the external stimulus factors are weak (e.g., because of
diminished contrast, short presentation duration, small size). In case the
stimulus value (i.e., in this case the location of the arrow on the board)
falls within a highly prägnant region, no strong tendency will occur.
When the value of the stimulus is close to a prägnant region but falls
outside, the Prägnanz tendency will be the largest. Under some circum-
stances, simplification may occur, pulling the stimulus value closer to

the prägnant region (i.e., the bullseye in this case). On the other hand,
complication may occur, more clearly differentiating the experienced
value from the prägnant region. Which of those two tendencies will
occur will depend on the stimulus, person, and context. Note. This fig-
ure is clearly a simplification of the situation and shows four extreme
cases. In any real-life situation, (a) many other stimulus-, person-, and
context-related factors are at play (e.g., luminance sensitivity, energy
level, stimulus history), (b) stimuli and percepts are multidimensional,
which could lead to simplification on one perceptual dimension and
complication on another, and (c) the transition between veridicality,
simplification, and complication is gradual rather than strictly defined,
percepts can be more or less simplified or complicated compared to the
actual stimulus value. Furthermore, stimuli that fall exactly within our
Prägnanz steps on all important dimensions are very rare compared to
stimuli that fall outside of our Prägnanz steps for at least one dimen-
sion. The icons in this Figure were adapted from the following CC
BY licensed icons from the Noun Project: target by Support Designs
and head by Maxim Kulikov. Figure licensed under CC BY 4.0 by the
authors. Retrieved from https://doi.org/10.6084/m9.figshare.21977612
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1936/2006). This generality can be interpreted in three dif-
ferent ways. Firstly, the tendency towards prägnant Gestalts
is expected to occur and/or has been studied not only in visual
perception, but in all sensory modalities, as well as in other,
more cognitive areas of psychological organization (Köhler,
1920; Metzger, 1936/2006), including memory, productive
thinking, and problem solving (Kanizsa, 1975; Metzger,
1941; Sorge, 1940; Wertheimer, 1959; Wulf, 1922). Sec-
ondly, the Prägnanz tendency is not limited to the perception
of very simple proximal stimuli or the use of simple organiza-
tional principles like symmetry, but also occurs under more
complex conditions (Arnheim, 1986; Köhler, 1920). Thirdly,
the Prägnanz tendency is expected to occur in all different
species, and differences between the species are expected
to be due to differences in the relative strength of different
Gestalt principles rather than to differences in the nature of
these principles (Metzger, 1941).

Prägnanz as a phenomenal property of the resulting
organization

In the former part we referred to Prägnanz as a tendency
present in every process of psychological organization. How-
ever, Prägnanz can also be used to refer to a property of the
Gestalt resulting from this organizational process. Impor-
tantly, Prägnanz or good Gestalt as a property should be
seen as inherently related to the foregoing descriptions of
Gestalt and the tendency towards prägnant, simple Gestalts.
Nevertheless, it is not the case that every organizational pro-
cess results in a ‘good’ Gestalt in the absolute sense: it will
only result in the best Gestalt possible given the prevailing
internal and external conditions. In what follows, we will
shed light on the diverse aspects of the Prägnanz concept
that have been brought forward to clarify what a ‘good’ or
‘simple’ Gestalt entails.

A first way to characterize Prägnanz as a property is by
defining it as Gestalt height or strength (Köhler, 1920;
von Ehrenfels, 1916, 1932/1937): Strong Gestalts are those
Gestalts in which the mutual dependence among the parts is
so great that there is no room for any displacement or changes
without an influence on all other parts of the whole (Ash,
1995; Köhler, 1920). For example, a rose is a higher Gestalt
than a heap of sand (von Ehrenfels, 1916, 1932/1937). The
emphasis on strong interdependence between the parts as the
defining feature for strong Gestalts may remind you of the
original meaning of the Gestalt concept as proposed by the
BerlinGestalt school (i.e., an ensemble of items thatmutually
support and determine one another; Sundqvist, 2003). (von
Ehrenfels, 1932/1937) presented a clear criterion to identify
higherGestalts: “HigherGestalts are those inwhich the prod-
uct of unity of the whole and manifoldness of the parts [das
Produkt von Einheitlichkeit des Ganzen und Mannigfaltigkeit
der Teile] is greater”. Consequently, when one keeps the

degree of unity constant, thoseGestalts that embrace a greater
multiplicity of the partswill be better. Equivalently, for afixed
degree ofmultiplicity, thoseGestalts thatmore strongly unify
this multiplicity will be better (von Ehrenfels, 1916; trans-
lated in Smith, 1988). The importance of unity or regularity
is also part of Metzger’s (1941) description of Prägnanz:
prägnant Gestalts show an outstanding [ausgezeichnete] and
consequently persistent order (froma purely figural, i.e., non-
semantic, perspective). Also more recent literature on how
regularity and non-accidental properties increase degree-of-
objecthood (e.g., Biederman, 1987; Feldman, 2003; Kubilius
et al., 2017; Kubilius et al., 2014; Strother & Kubovy, 2012;
Wagemans, 1992) relates to this characterization of Prägnanz
as Gestalt strength.

A second aspect of Prägnanz that Metzger (1941) put for-
ward, next to the aspect of strong figural unity, relates to
the etymological meaning of Prägnanz (i.e., being sharply
grasping, unambiguous, clear, or distinct; Arnheim, 1975).
Metzger (1941) discussed three types of properties of a
whole: (a) their structure [Struktur oder Gefüge], e.g.,
straight, round, angular, or symmetrical; (b) their whole qual-
ity or texture [Ganzqualität oder -beschaffenheit], which is
material-related, e.g., transparent, rough, or shiny; and (c)
their essence [Wesen], e.g., friendly, female, peaceful, or
proud.6 For each essence [Wesen], to the extent that it shows
itself in structures [Gefügen], there is a completely specified
structure in which the essence is most pure and compelling
(Metzger, 1941, p. 62). This structure is called “ausgezeich-
net” or “prägnant”.7

For Metzger, both figural order and the pure, compelling
embodiment of an essence are essential to understand the
full meaning of Prägnanz, and often — if not always — go
together (Metzger, 1941).

Call for qualititative and quantitative refinement
and disambiguation of Prägnanz

Two common critiques on Prägnanz as a phenomenal prop-
erty are the lack of a sufficiently precise qualitative definition
and the lack of a quantitative measure (Metzger, 1966).

6 Although this distinction between properties may remind readers of
Koffka’s (1940) primary, secondary, and tertiary qualities, the classifi-
cations are not identical.
7 It must be clear that there is not a random relation between essence
and structure: where the structure is, the essence is too (Metzger, 1941).
The perfection of a poem, for example, lies in the fact that its meaning
or essence becomes clear already in the sounds, not just in the words
(Metzger, 1941). Another example could be the expressive fonts and
typesetting used by Paul van Ostaijen, where the way of positioning the
words and the fonts used already embody themeaning of the text. These
mutual relationships between whole properties are not bidirectional,
however: not for every possible structure [Gefüge] and also not for
every possible material whole quality [Beschaffenheit] there is a special
essence or being [Wesen] (Metzger, 1941).
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The lack of a sufficiently precise qualitative definition
of Prägnanz The lack of a sufficiently precise qualitative
definition of Prägnanz has often led researchers to point out
the ambiguity of the concept as well as to suggest narrower
concepts to replace Prägnanz.

Petermann (1931), for example, argued that Prägnanz can
only be the start of a formalization as it is much too unclear
and undefined. He viewed the Prägnanz tendency as a danger
for further progress, as it can serve as a magical solution.
Wellek (1959) indicated the dual meaning of Prägnanz as
related to clarity and simplicity [rein figuraler Prägnanz] as
well as meaningfulness and expressiveness [Sinnprägnanz].
Although Wellek (1959) believed both aspects of Prägnanz
can sometimes covary, he argued that this is predominantly
not the case. Therefore, he posits that a distinction between
these two meanings is necessary and Prägnanz as a whole
is an ambiguous, and hence useless, concept. Kanizsa and
Luccio (1986) also pointed to the ambiguity of the Prägnanz
concept and distinguished between Prägnanz as excellence,
uniqueness, “outstandingness” [Ausgezeichnetheit] and as
simplicity and stability [Einfachheit und Stabilität].

Although these critiques may seem valid at first sight,
they may be nuanced or viewed as less destructive based on
the foregoing discussion of the origins of the concept. It is
true that the Prägnanz tendency can hinder further progress
whenused as amagical solution (asmentionedbyPetermann,
1931), but this was already clear fromWertheimer’s focus on
the Prägnanz principle as a general framework to stimulate
further investigation into more concrete organizational prin-
ciples falling under this law and their interactions (Arnheim,
1987; Luchins & Luchins, 1998; Rausch, 1952; Wertheimer,
1924/1999).AsWellek (1959) indicates, Prägnanz is indeed a
multifaceted term, and further specifying different aspects of
Prägnanz and their relative importance under different condi-
tions should be a continued research endeavor. Although this
specification is far from finished, Rausch (1966) undertook
a significant effort to clarify Prägnanz as a concept (cf. the
section on “Rausch’s (1966) Prägnanz aspects” below). In
the light of its Gestalt psychological context, the seeming
ambiguity in the meaning of Prägnanz that Kanizsa and Luc-
cio (1986) indicate (uniqueness vs. simplicity and stability)
is maybe less of an ambiguity than it first seems: because
organizational processes resulting in a stationary state will
tend towards that organization which has minimal energy
requirements, the Prägnanz tendency distinguishes stable,
simple end Gestalts from other possible states and makes
them unique (see also Zimmer, 1991). Gestalt psychologists
have deliberately kept these various possibilities open, as part
of their view of Prägnanz as a broad, multifaceted concept
— a general principle that can take many forms. By dis-
tinguishing between diverse facets of the Prägnanz concept,
the so-called ambiguity or vagueness can be avoided, and

empirical research can investigate under which conditions
the different manifestations occur. Conceptual refinement is
thus a necessary condition for empirical progress, which is
an important motivation for this review detailing the nuances
in the original meanings of Prägnanz.

The lack of a quantitative measure for Prägnanz Some
researchers aimed to replace the qualitative Prägnanz concept
with a narrower, more easily quantifiable concept. For exam-
ple, Hochberg (1968) suggested that an objective definition
of ‘simplicity’ is needed if we want to be able to predict how
an ambiguous image will be perceived. Also, he compared
the lack of a quantitative measure for simplicity with the
lack of a quantitative way to determine likelihood (i.e., how
do we know that what we perceive is the most likely inter-
pretation?; cf. also the ‘simplicity’-‘likelihood’ debate, e.g.,
Chater, 1996; Leeuwenberg & Boselie, 1988; Pomerantz &
Kubovy, 1986; van der Helm, 2000).

Goldmeier (1937, 1972) reduced Prägnanz to the con-
cept of singularity: singular (i.e., unique) qualities are those
qualities that are very sensitive to change, and are contrasted
with qualities that have a range character and consequently
are insensitive to change. Yet Arnheim (1987) called the con-
cept of singularitymisleading: things can be unique for many
reasons that are totally unrelated to Prägnanz. Singularity is
only a secondary consequence of the purity of prägnant forms
(Arnheim, 1987).

In the light of information theoretical approaches, Präg-
nanz has been equated with high internal redundancy (i.e.,
low information content;Attneave, 1954;Hochberg&McAl-
ister, 1953)8. Hochberg and McAlister (1953) proposed to
search for parallels of the qualitatively and subjectively for-
mulated Gestalt principles of perceptual organization by
analyzing the objective properties of the stimulus constel-
lation. As an objective definition of perceptual “goodness”
they posited the frequency of occurrence of, or the relative
time span devoted to, each perceptual organization that a
stimulus may elicit. They hypothesized that the organization
requiring the least information to be specified, will be the
most likely to be perceived. To approximate figural good-
ness in this way, it was deemed important (a) to empirically
determine the dimensions on which information needs to
be scored, and (b) to demonstrate a correlation between the
frequency with which different organizations of a stimulus
constellation occur and the calculated information scores for
a large set of stimuli.

Attneave (1954) operationalized Prägnanz as internal
redundancy: the most prägnant figure will be the one with

8 As will become clear, this is in contrast with Rausch’s (1966) fifth
Prägnanz aspect concerning element richness as contributing to a better
overall organization or Gestalt.
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the highest degree of internal redundancy9. In his view, the
different grouping principles specified in Gestalt psychology
all stimulate redundancy.

Garner (1974) proposed subset size to be the critical aspect
of redundancy in relation to pattern goodness: good patterns
are part of small subsets and this relates to high internal
redundancy. This subset size can be compared to the size of
the total set, which contains all stimuli that can be produced
given a specific set of dimensions and levels (Garner, 1974).
Whereas in some cases the actual subset size may be known,
an inferred subset can be produced for any single stimulus.
Garner (1974) describes evidence for the beneficial effects
of pattern goodness as indicated by inferred subset size on
several information processing tasks, including perceptual
discrimination, recognition memory, reproduction memory,
and verbal encoding of stimulus patterns (Attneave, 1955;
Checkosky & Whitlock, 1973; Clement, 1964; Clement &
Varnadoe, 1967; Glanzer & Clark, 1963; Pomerantz, 1977;
Pomerantz & Garner, 1973). One such finding is that good
patterns are encoded more rapidly (Garner, 1974; Pomer-
antz, 1977). Often sets of dot patterns are used in these tasks,
with the number of reflections and 90◦ rotations that lead to
different patterns than the given one determining subset size.

According to Palmer (1982), good figures are those that
have greater transformational invariance (i.e., contain more
symmetries). More specifically, Palmer (1991) extends Gar-
ner’s (1974) idea of reflection and rotation subsets and
proposes a figure to be good when there are more local and
global transformations (e.g., rotation, reflection) that leave
the figure unchanged.

In structural information theory (Leeuwenberg & van der
Helm, 2012), another approach to quantifying Prägnanz and
the Prägnanz principle, the stimulus organization that wewill
perceive is expected to be the one containing the least struc-
tural information (i.e., simplicity or descriptive minimum
principle). Three basic types of regularity are distinguished:
iteration (e.g., AAAA), symmetry (e.g., ABBA), and alter-
nation (e.g., ABCB). The stimulus organization can involve
hierarchically organized levels, of which the highest hier-
archical level (i.e., the ‘superstructure’) will determine the
perceived unity (Leeuwenberg&van derHelm, 1991). Struc-
tural information theory is mainly meant for intra-stimulus
comparisons of different possible organizations of the same
stimulus (Leeuwenberg&van derHelm, 2012; van derHelm,
2017; van Lier, van der Helm, & Leeuwenberg, 1994): for
each stimulus, themost structurally simple interpretationwill
be perceived. When different stimuli are compared, the sim-
plest descriptions for each of the stimuli are used and figural

9 This leaves the complexity or multiplicity aspects as indicated by
Rausch (1966) — discussed under the section on “Rausch’s (1966)
Prägnanz aspects” — untouched, however, and exclusively focuses on
unity and simplicity as characteristic for Prägnanz.

goodness is used as a criterion (Leeuwenberg & van der
Helm, 2012). In this context, figural goodness is explicitly
distinguished from simplicity and is defined as the detectabil-
ity of (or weight of evidence for) a regularity in a stimulus.

Importantly, a reduction of the Prägnanz concept to inter-
nal redundancy or inferred subset size completely focuses
on stimulus-related aspects and leaves out any influences of
the observer on Prägnanz (see also Koenderink et al., 2018).
Hochberg (2003) later admitted that this purely stimulus-
based approachwas too simplistic: for example, attention and
meaningfulness or familiarity will also influence the orga-
nization that we perceive (e.g., Peterson & Gibson, 1994).
Metzger (1975) pointed to the specificity of information
theory-based research’s results when treating Prägnanz as
a negative entropy or redundancy measure, and strongly
doubted the generalizability of these as measures for Präg-
nanz.

Whereas structural information theory focuses on how
stimuli are perceived rather than on aspects of the stimuli
themselves, the theory also leaves out any influences of the
observer on what the most prägnant organization will be.
Hence, this theory also does not provide a satisfying formal-
ization of Prägnanz.

In many of these quantifications of Prägnanz, the focus
has been on ‘simplicity’ rather than the more meaning- or
complexity-related aspects of the Prägnanz concept (Hüppe,
1984; Koenderink et al., 2018; Luccio, 2019; cf. the section
on “Rausch’s (1966) Prägnanz aspects” below). For example,
the complexity of the individual components in the stimulus
constellation is not taken into account. This is possibly a
consequence of the type of stimulus materials used in most
studies: in dot lattices for example, element richness, expres-
siveness, and meaningfulness do not play a role (Hüppe,
1984).

Koenderink et al. (2018) investigated whether a quantifi-
cation of the Prägnanz concept is possible at all, or more
specifically, whether there are aspects or interpretations of
the concept that can be quantified. They deviate from the
tendency to focus on the stimulus structure alone, and also
consider the observer as an important determinant of Präg-
nanz. If a measure for Prägnanz is to be found, it needs to
take into account both the structural complexity10 bottle-
neck of visual systems (i.e., an upper limit to the complexity
that can be processed by the organism) and the relevance to
the organism’s biological fitness (Koenderink et al., 2018).
As an example of Gestalts high in Prägnanz, the releasers
or sign stimuli discussed in ethology are mentioned (i.e.,

10 Take note that the ‘structural complexity’ concept of Koenderink
et al. (2018) does not refer to Rausch’s fourth Prägnanz aspect of the
simplicity or complicatedness of structure, but rather to figural complex-
ity in the sense of stimulus entropy or element richness, as in Rausch’s
(1966) fifth Prägnanz aspect; cf. the section on “Rausch’s (1966) Präg-
nanz aspects” below.
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Fig. 9 Dot patterns suggesting regular polygon shapes. N indicates
the structural complexity of the pattern as defined in Koenderink et al.
(2018). These figures were created using the OCTA toolbox (VanGeert,

Bossens, & Wagemans, 2023), with the intention to resemble Figure 7
from Koenderink et al. (2018). Figure licensed under CC BY 4.0 by the
authors. Retrieved from https://doi.org/10.6084/m9.figshare.21977645

stimulus constellations that trigger a fixed behavioral pat-
tern in a particular species). Koenderink et al. (2018) state
that in humans, the structural complexity bottleneckmight be
enough to approximatePrägnanzwith somegenerality.When
the structural complexity of a stimulus exceeds the level of
structural complexity that the organism can process, the stim-
ulus will no longer be recognized as a “picture”, but rather as
“featureless” or “just noise” (Koenderink et al., 2018).Within
the capacity limits of the visual system, the more structurally
complex stimuluswill be experienced asmore prägnant. This
is becausemore complex patterns (that stay within the capac-
ity limits of the organism)will be experienced asmore unique
and hence raise the odds of detection, while they are still
‘simple enough’ to ensure automatic detection (Koenderink
et al., 2018). As a concrete example: given that the maximum
structural complexity that can be processed by the organism
is equal to 4 (M = 4), patterns with a complexity of 4 (N =
4) will be experienced as most prägnant (P = N /M = 1). For
patterns that exceed the structural complexity bottleneck of
the organism (N > 4), Prägnanzwill drop abruptly (cf. Fig. 9).

In general, although several researchers have tried to
replace Prägnanz with narrower, more easily quantifiable
concepts, the Prägnanz concept – as originally conceived, not
as later interpreted – cannot be replaced (Metzger, 1941). Its
multifaceted nature certainly needs further specification and
study, but this multifacetedness is exactly what is essential
to make Prägnanz a viable concept. This also means that any
interpretation of Prägnanz as purely figural, not taking into
account the individual and context in question, will eventu-
ally fail. For example, when visually grouping a set of known
objects, essential properties like purpose of use will more
often play a determining role than structural (e.g., color, size,
shape) or material properties, and complementary objects
will preferably be grouped, rather than objects with the same
function (Metzger, 1941).

Each of the mentioned quantifications of Prägnanz has led
to valuable contributions. Importantly, it is not bad to try to
quantify Prägnanz in a specific context for a specific set of
stimuli, rather to the contrary. Nevertheless, these measures
are too preliminary and too stimulus- and context-specific
to choose one quantification and thereby replace the overall
concept of Prägnanz.

None of the listed critiques counters the essence of the
concept (Metzger, 1966), nor do they imply that the scope of
Prägnanz’s application should be limited (Rausch, 1952). It
is only important to recognize that (a) there is a need for fur-
ther concretisation of Prägnanz, and (b) besides the general
principle, more detailed, possibly quantitative, specifications
of individual cases are also relevant (Rausch, 1952). Rausch
(1966)made a laudable effort to qualitatively clarify different
aspects of Prägnanz, and also proposed some early quantita-
tive indicators of Prägnanz.

Rausch’s (1966) Prägnanz aspects (cf. Fig. 10)

As Rausch (1966) posits, Prägnanz is a highly complex
concept, which makes it necessary to further specify its
different aspects. Rausch (1966) distinguished seven Präg-
nanz aspects, and although these aspects are still complex
in themselves (allowing for several different expressions of
the same aspect), and the naming of these aspects is some-
what arbitrary (as a term is not always available to capture
the full commonality within that aspect), these aspects may
help to clarify the diversity of Prägnanz in its original mean-
ing. Rather than only mentioning the overarching Prägnanz
concept, Rausch (1966) advises future researchers to also
specify which aspect of Prägnanz one refers to. The first four
Prägnanz aspects highlight aspects of lawfulness or regular-
ity (i.e., order, unity), the other three focus on aspects of
‘fullness’, complexity, or multiplicity [Fülleaspekte]. Five
of the seven specify purely form-related aspects of Präg-
nanz, whereas the two last aspects are more content-related.
Dependent on the phenomenon under consideration, one can
use a system of 3, 4, 5, 6, or 7 Prägnanz aspects to evalu-
ate its Prägnanz (Rausch, 1966). In what follows, Rausch’s
(1966) discussion of Prägnanz aspects is translated and sum-
marized.11

1. Lawfulness vs. randomness This first Prägnanz aspect
reflects both the clarity of unity or degree of unity of a com-
plex or Gestalt (or the clarity of the existence of a Gestalt
quality) and its lawfulness or regularity (as opposed to ran-

11 An earlier English summary of Rausch’s (1966) ideas on the Präg-
nanz concept is available in Smith (1988).
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Fig. 10 Illustration of the seven
groups of Prägnanz aspects as
defined by Rausch (1966). The
Abbey Road icon was adapted
from the CC BY licensed Abbey
Road icon by Lia Thompson
from the Noun Project. Figure
licensed under CC BY 4.0 by
the authors. Retrieved from
https://doi.org/10.6084/m9.
figshare.21977693

domness). Importantly, unity cannot only be reached by
uniformity or homogeneity, but also by other types of struc-
turing. Uniformity thus only presents a special case. As the
experienced lawfulness (i.e., regularity, order) of a complex
indicates or co-determines its experienced unity (and lawful-
ness and unity thus are not completely independent of each
other), one can characterize lawfulness (as opposed to ran-
domness) as the decisive factor for this first Prägnanz aspect.
Whereas this aspect can be binary in experience (i.e., a com-
plex is either ordered or not), it is also possible to speak of a
degree of lawfulness. The other Prägnanz aspects depend on
the presence of at least some form of lawfulness or regular-
ity. As a reminder, it is important to take into account that it
concerns the perceived lawfulness of a phenomenal experi-
ence. That means that whereas for one individual, a relative
complex stimulus constellation can lead to a phenomenal
experience with a random character, another individual or
different conditions can yield a lawful phenomenal experi-
ence based on the same stimulus.

2. Autonomy vs. derivedness The second Prägnanz
aspect distinguishes phenomena (or phenomenal qualities)
that are autonomous rather than derived, in a binary fashion.
For example, one could say that a parallelogram is derived
compared to a rectangle (which is seen as autonomous).
Similarly, obtuse and sharp angles can be seen as derived
from the autonomous right angle. As a phenomenon can be
autonomous in one dimension and derived in another, it is

important to specify the dimension under evaluation. Deriva-
tions can occur in form or shape, but also in position (i.e.,
location and orientation). The relation between autonomous
and derived is asymmetrical and non-reversible: whereas the
parallelogram can be seen as derived from the rectangle, the
rectangle cannot be seen as derived from the parallelogram.
Although Rausch (1966) first posits this Prägnanz aspect to
be dichotomous (i.e., a phenomenon is either autonomous
or derived), he also acknowledges that a more gradual inter-
pretation of autonomy is possible. For example,12 one could
say that a rectangle is derived from a square, and then a
rectangle would be more autonomous than a parallelogram,
but less autonomous than a square (see also Feldman, 2000;
Hendrickx & Wagemans, 1999; Leyton, 1992; Sablé-Meyer
et al., 2021; Wagemans et al., 1994).

3. Integrity vs. disturbedness Integrity or completeness
rather than disturbedness13 forms the third (dichotomous)
Prägnanz aspect put forward by Rausch (1966). This dis-
turbedness can be related to the stimulus constellation
underlying the phenomenon as a whole or more locally, and
can manifest in diverse ways: something can be missing,
superfluous, or different; something can be ‘not yet com-
plete’ or ‘not complete anymore’ (cf. also Spröte et al., 2016).

12 This example is not given in Rausch (1966).
13 Just like derivations, disruptions can occur in form or shape, but also
in position (i.e., location and orientation).
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In each of these cases, a complete version indicating how
the complex should look serves as a reference. Similar as
the relation between autonomous and derived in the second
Prägnanz aspect, the relationship between distorted and com-
plete is asymmetric. Although Rausch (1966) first posits this
Prägnanz aspect as strictly dichotomous (i.e., a phenomenon
is experienced as either complete or disturbed), he later
acknowledges the possibility of a more gradual interpreta-
tion.One could say that a certain phenomenonor phenomenal
quality is more or less disturbed, for example the extent
to which an alignment of elements deviates from a straight
line14 (Claessens & Wagemans, 2008; Strother & Kubovy,
2006).

How can one distinguish between derivedness and dis-
turbedness? This may have to do with the distance from the
prägnant form. If a parallelogram is ‘almost a rectangle’, or
an angle is ‘almost right’, it will be perceived as distorted. If
the phenomenon is far away from theprägnant form, itmaybe
perceived as derived. The precise distinction between the two
is not always clear. In that case, one can talk about a deviation
from a Prägnanz step (i.e., the complete or autonomous form
of the complex, cf. the section on “Prägnanzstufen” below)
to refer to either derivedness or disturbedness.

4. Simplicity of structure vs. complicatedness of structure
Although it is easy to confuse this fourth Prägnanz aspect of
simplicity of structure with the first (i.e., lawfulness or reg-
ularity), it can be distinguished from it. More specifically,
regularity can be simple or complicated. Put differently: To
be prägnant, an organization should at least contain some
form of regularity. Within prägnant organizations, there is a
tendency towards simple regularities. Simplicity of structure
can be seen as a binary concept or as a continuum.

5. Complexity (part or element richness) vs. sparseness
Given a fixed level of regularity, a phenomenon will be
experienced as more prägnant when it contains a greater
number or a greater diversity of components, i.e., when it is
more complex (as opposed to sparse). Importantly, complex-
ity is different from the above mentioned complicatedness:
whereas complicatedness relates to the entanglement and
intricacy of a regularity or structure, complexity relates to the
comprehensiveness and encompassingness of a phenomenon
as indicated by the multiplicity and diversity of its parts. This
fifth Prägnanz aspect can be used as a dichotomy or as a
graded property. As all other Prägnanz aspects, complexity
is meant as a phenomenal property, not as a property of the
stimulus constellation. Individual and contextual differences
can thus occur.

14 This example is not given in Rausch (1966).

6. Expressiveness vs. weakness of expression A phe-
nomenon is experienced as more prägnant, the more expres-
sive the phenomenon is. With this sixth Prägnanz aspect,
Rausch (1966) goes beyond purely structural properties of
a phenomenon. Expressiveness relates to Metzger’s (1941)
definition of Prägnanz as a pure embodiment of a nature or
essence. For this Prägnanz aspect to be usable, the range
of variability between different phenomena to be compared
should be limited.

7. Meaningfulness vs. meaninglessness The seventh
Prägnanz aspect of meaningfulness deals with being able to
connect a phenomenal experience with earlier acquired
knowledge. For example, when perceiving an acquaintance,
we can connect the face of this person with where he lives,
which profession he has, which opinions he holds, etc.
The richer the connections with previous knowledge, the
more meaningful the experience of the phenomenon. Unlike
expressiveness, which is inherently and from the start related
to a structure or organization, meaning is added later. Sim-
ilarly to the sixth Prägnanz aspect (i.e., expressiveness),
meaningfulness can in practice only be used as a Prägnanz
aspect when the range of variability between different phe-
nomena to be compared is constrained. WhenWellek (1959)
distinguished purely figural Prägnanz from Sinnprägnanz,
the latter referred to both expressiveness and meaningful-
ness.

Implications of Rausch’s (1966) Prägnanz aspects
for Prägnanz tendencies

AsRausch (1966) indicates, the further specification of Präg-
nanz in several Prägnanz aspects can also help to distinguish
several Prägnanz tendencies. Oftentimes the Prägnanz ten-
dency refers to a general tendency towards lawfulness and
unity (i.e., the first Prägnanz aspect). In other cases, the Präg-
nanz tendency may refer to a tendency towards autonomy,
towards completeness, or towards simple structure. Under
weak stimulus conditions, it may be the tendency from dis-
torted to complete that is most prominent. The tendency
from derived to autonomous may occur in a more conscious
manner. Both the tendency towards autonomy and towards
completeness are tendencies towards a latent reference (i.e.,
the autonomous or complete ‘original’ of the phenomenal
experience). Further research can clarify the strength of each
of these Prägnanz tendencies under different conditions.

Rausch’s (1966) quantitative indicators of Prägnanz

Rausch (1966) specified three quantitative characteristics
or features (not ‘measures’) of Prägnanz. Although these
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quantitative concepts are defined here, they are in need
for extension, as are the seven Prägnanz aspects mentioned
(Rausch, 1966).

Density of Prägnanz steps (Prägnanzstufendichte; D) As
a characteristic of an individual, the quantitative indicator of
Prägnanz step density concerns the degree of differentiation
present when distinguishing and using prägnant steps (cf. the
section on “Prägnanzstufen” below) in a certain domain. The
higher the number of separate, clearly distinguishable ranges
on a certain dimension, the higher the density of prägnant
steps. It can be interpreted either as a temporary state or as a
more permanent trait of an individual.

Prägnanzstrength (Prägnanzstarke; S) Prägnanz strength
takes into account three to seven Prägnanz aspects in a
dichotomous fashion, and indicates howmany of those Präg-
nanz aspects are present in a phenomenon. The feature thus
has a value between 0 andN, the number of N being the num-
ber of Prägnanz aspects taken into account. For example, a
rectangle is prägnant on all three first Prägnanz aspects (S
= 3), whereas a parallelogram is lawful and complete, but
derived (S = 2).

Autonomy index (Eigenständigkeitsindex; J) The auton-
omy index Rausch (1966) proposed only takes the second
Prägnanz aspect into account, and deals with the ques-
tion of how many important properties or dimensions of
a phenomenon are autonomous or derived. For example,
when taking equal width, straightness, and orthogonality
into account as properties (cf. Rausch, 1952), a rectangle
is autonomous on all three (J = 3), whereas a parallelogram
lacks orthogonality and is, in that sense, derived (J = 2).

Prägnanzstufen

Ideas linked to the concept of Prägnanz steps [Präg-
nanzstufen] were present already in Wertheimer’s (1912)
article on numerical thinking in aboriginal people, “Über
das Denken der Naturvölker. I. Zahlen und Zahlgebilde”
(Hüppe, 1984). There, Wertheimer (1912) mentioned aus-
gezeichneten Anzahlen (§10, p. 337–340), literally translated
as “out-standing”, unique numbers. Some of these unique
numbers become apparent from how they are named (e.g., in
Andamanese, 10 = orduru = “all”). They are also used for the
formation of higher numbers and in the rounding of prices.
In addition, numbers close to them are expressed in terms of
these unique numbers, which serve as a reference point (e.g.,
in Ralik Rakater: 8 = “take two away”, where 10 is the refer-
ence point). These unique numbers serve as a first example of
Prägnanzstufen (i.e., Prägnanz steps or reference regions),
a concept elaborated further in Wertheimer’s (1923) article
“Untersuchungen zur Lehre von der Gestalt. II.”.

It was only in 1923 that Wertheimer first discussed Präg-
nanz as a Gestalt principle and its relation to Prägnanz steps
in more detail, although he conducted the research during
his period in Frankfurt (1911-1914,Wertheimer, 1923; trans-
lated in Wertheimer et al., 2012). He used series of dots as
well as angles of varying degrees to illustrate that in between
distinctive regions (in which there is a clear, “winning”
grouping or organization available), there are often interme-
diate series that are “not unequivocal to the same degree, not
quite as salient [prägnant], ‘less definite’ in their character,
less pronounced, and often more easily seen in terms of one
grouping or the other” (Wertheimer, 1923;Wertheimer et al.,
2012). The Prägnanz principle thus entails that if one varies
a component (e.g., the location of a dot in between two other
dots) in systematic, physically equidistant steps, the resulting
psychological impressions will not be equidistant; the pro-
gression will be discontinuous as particular Prägnanz steps
(i.e., Prägnanzstufen) occur, that each have their own range
(of influence).

Between different Prägnanz steps, three situations can
occur. In between the ranges of influence of different Präg-
nanz steps, either neutral transition areas can be present (in
which percepts are indifferent or meaningless) or ambigu-
ous percepts may occur that fluctuate between two Prägnanz
ranges (Rausch, 1966). Within the ranges of influence of the
Prägnanz steps, less prägnant forms will be experienced as
related to the prägnant forms, as somewhat “poorer”, incom-
plete, disturbed versions of them (Rausch, 1966;Wertheimer,
1923; Wertheimer et al., 2012). For example, an angle of 93◦
may look like a right angle, but not completely (Rausch,
1966). Put differently, less prägnant forms that are close to
Prägnanz steps (i.e., in their range of influence) are evaluated
in relation to these prägnant forms, but can be perceptually
discriminated from them (cf. also the distinction between
primary and secondary Prägnanz tendencies described by
Hüppe, 1984).

Prägnanz steps thus serve a double function. On the
one hand, assimilation (i.e., attraction, simplification) to
the Prägnanz steps may occur, especially when the exter-
nal conditions are weak (i.e., limited visibility, due to, e.g.,
brief presentation, low contrast, or small size; Köhler, 1920;
Stadler et al., 1979; Wertheimer, 1923; cf. also Van Geert &
Wagemans, 2023)15. On the other hand, Prägnanz steps can
increase sensitivity to change in their vicinity: when view-
ing conditions are less limited, they can increase the ability
to notice small deviations from a Prägnanz step (Goldmeier,
1937, 1982). In that sense, Prägnanz steps can support both

15 Wertheimer (1923) presented the Prägnanz tendency under limited
viewing conditions (i.e., assimilation to the prägnant form in tachisto-
scopic presentations) as the most extreme evidence for the statement
that intermediate steps are psychologically perceived as “poorer” or
“imperfect” versions of the Prägnanz steps.
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robustness and sensitivity in visual experience, via simpli-
fication and complication, respectively (cf. the section on
“How can the Prägnanz tendency be realized?” above).

Furthermore, there is an asymmetric relationship between
less prägnant forms and the Prägnanz steps they are related
to: “the bad Gestalt looks similar to the out-standing one,
but not the other way around” (Metzger, 1941, p. 63; cf. also
Goldmeier, 1937, 1982). In addition, a hierarchy of Prägnanz
steps can exist: for example, the right angle will be a better
Gestalt than the sharp or obtuse angles (following the three
first Prägnanz aspects), although the sharp and obtuse angles
can also be seen as Prägnanz steps (Rausch, 1966).

Prägnanzstufen or Prägnanz steps are thus exemplars of
good Gestalts, as they embody a particular essence purely
(Rausch, 1966). The number of Prägnanz steps can increase
with experience or time, as new intermediate steps may
develop, with the new steps forming as embodiments of spe-
cial subtypes or subclasses of an essence in areas that are only
meaningless intermediate areas for less sensitive individuals
(Metzger, 1941;Wertheimer, 1923;Wertheimer et al., 2012).
Individuals may not only differ in the number of Prägnanz
steps they have on a dimension, but also in the width of
their Prägnanz steps: more sensitive individuals may have
narrower and more sharply centered Prägnanz steps (Met-
zger, 1941). These Prägnanz steps were primarily defined
on purely quantitative dimensions, but Wertheimer (1923;
Wertheimer et al., 2012) noted that something similar occurs
in the purely qualitative domain. For example, the system
of Prägnanz steps concerning animal shapes for a zoologist,
or concerning colors for a painter, will contain more, but
also narrower, Prägnanz steps than the corresponding sys-
tems in children (Metzger, 1941). More recently, also the
‘geons’ (i.e., geometrical ions) that are a crucial part of Bie-
derman’s (1987) recognition-by-components (RBC) theory
could be seen as reference shapes (i.e., Prägnanz steps) for
recognizing object parts. Of course, 3D shapes could be dif-
ferentiated better than the 2-fold or 3-fold distinctions on
the 4 dimensions underlying the 36 components (2x2x3x3)
that Biederman proposed as building blocks, but as build-
ing blocks for rapid and automatic object recognition, these
would be sufficient according to RBC theory.

Rausch (1952) distinguished Prägnanz height (or dimen-
sionality) from Prägnanz steps (or the Prägnanz function):
Prägnanz height is used when multiple (objective) variables
play a role, Prägnanz steps when only one (objective) prop-
erty is varied. Although we call it Prägnanz ‘steps’, these do
not refer to a stepwise function; we should interpret them as
values from an objective variable (Rausch, 1952). In other
words, we can look at a variable dimension as having a Präg-
nanz function across its domain: some regions have higher
Prägnanz than others (Rausch, 1966), and it clearly concerns
a gradual concept.

For a single objective domain, sometimes Prägnanz steps
will be present and sometimes more homogeneous percep-
tion will arise. For example, when we speak of the time as
‘fiveminutes before nine’, we use nine o’clock as a reference
point.Whenwe however use a concurrently present local ref-
erence, like the small hand in a clock as comparison for the
big hand, Prägnanz steps canbe absent (Rausch, 1966).Relat-
edly, if a stimulus is presented as part of an ordered series,
the factor of objective set or setting [Einstellung] comes into
play, and Prägnanz steps will no longer be the only factor
determining the resulting organization (Wertheimer, 1923).

Prägnanz steps in the work of Eleanor Rosch

The work of Eleanor Rosch on perceptual and cognitive ref-
erence points (e.g., Rosch, 1975) also builds on the idea of
prägnant steps. Rosch (1975) viewed stimuli as ‘reference
points’ when other stimuli are seen ‘in relation to’ them. She
indicated that categories are often not clearly delineated, but
rather built around prototypes (i.e., clearest cases, best exam-
ples). These prototypes exemplify the ‘core meaning’ of the
category (cf. Prägnanz as pure embodiment of an essence).
These core meanings around which categories build are in no
sense arbitrary, but are given by the human perceptual sys-
tem: they are more perceptually salient than other exemplars,
hence ‘natural’ prototypes (Rosch, 1973).

We also do not need clear category boundaries to be able to
judge the degree of prototypicality of an exemplar, but rather
use clear cases as a comparison, an insight she attributed to
Wittgenstein (Rosch, 1978). Non-prototype category mem-
bers trend towards the prototype to a certain extent, and this
may lead to systematic asymmetries in, for example, per-
ceived similarity (Rosch, 1975).

Importantly, just as in the Gestalt view, Rosch (1978) does
not interpret ‘prototypes’ as one single value on a dimension,
but rather emphasizes the gradualness of prototypicality. In
her view, a structure is more prototypical when it has more
attributes in common with other members of the category,
and when it has fewer attributes in common with members
of contrasting categories (Rosch, 1978).Which attributeswill
be perceived is partially dependent on the functional needs
of the organism (Rosch, 1978). Degree of protoypicality also
correlated with beneficial effects on reaction time, speed of
learning, etc. (Rosch, 1978).

Although Rosch (1975) was aware of Wertheimer’s work
on Prägnanzstufen – she described it as the idea that there
are certain ‘ideal types’ which serve as anchoring points for
perception (Rosch, 1975), and her husband was the son of
Fritz Heider, a psychologist working in the Gestalt psycho-
logical tradition – she never discussed the Gestalt ideas in
detail (Bock & Pfeiffer, 1987; Hüppe, 1984).
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Aesthetics and Gestalt

Whenwe psychologically organize incoming stimuli, we can
not only describe or classify the experienced organization in
a purely structural or semantic sense, we can also evaluate
our aesthetic experience of this organization. Perceptual pro-
cessing of the input is necessary to be able to aesthetically
evaluate our percept, therefore the close relation between
perception and aesthetics cannot be neglected.

Goodness ofGestalt has been tied to aesthetic appreciation
since the beginnings of Gestalt psychology. von Ehrenfels
(1922, p. 50) made the relation clear as follows: “what we
call beauty is nothing else than Gestalt height”. Accord-
ing to Arnheim (1986, p. 823), Wertheimer spoke of ‘good’
Gestalts because of the cognitive and aesthetic improvement
they bring about. Koffka indicated that violations of orga-
nizational principles like good continuation and good shape
due to external conditions are felt as violations because they
“hurt our sense of beauty” (Koffka, 1935, p. 175). Moreover,
those stimulus constellations that are most in agreement with
the organizational principles underlying our perception will
be judged as most beautiful (Eysenck, 1942).

Aesthetics has a clear relation to the Prägnanz tendency as
well.Metzger (1941) indicated that true artistswill go beyond
their models in the direction of Prägnanz, which means that
they will come to a structure that more purely and com-
pellingly specifies the essence of content of the artwork. To
make the essence clearer, they can use simplification and/or
complication strategies. Also in art, these tension-reducing
and tension-promoting tendencies are always concurrently
present to a certain extent (Arnheim, 1975). In his late works,
Piet Mondrian, for example, used rectangularity and primary
colors, which served to simplify, but the irregular spacing
was a complication, which served to make his work more
dynamic (Arnheim, 1975).

The same tendencies — order and complexity, unity and
variety, integration and differentiation, simplification and
articulation — are thus at play as determinants of aes-
thetic appreciation and those of good Gestalt or Prägnanz in
visual perception (Eysenck, 1942). In perception,we are con-
strained by the external conditions in our tendency towards
Prägnanz, and these external conditions will typically not
allow for highly balanced and symmetric percepts. When the
external conditions do allowbalance and symmetry, however,
it will be perceived (Koffka, 1940). In that sense, perception
is artistic (Koffka, 1940). Artworks on the other hand are
made with balance and symmetry in mind, they are made to
serve as as a source of stimulation that results in the percep-
tion of a good Gestalt (Koffka, 1940; Smith, 1988).

The artist will thus trigger tendencies in the observer to
experience order, but different types of Prägnanz tenden-
cies may be triggered and artists may differ in the type of
Prägnanz they aim to maximize (Smith, 1988). Exactly the

multidimensionality of Prägnanz makes the work of artists
extremely difficult, as it is unclear how different Prägnanz
tendencies will interact when concurrently present (Smith,
1988). Knowing about the diverse aspects to Prägnanz might
support artists in finding dimensions of aesthetically relevant
structure in both their artworks and the reactions to their art-
works, without dictating how an artwork should look (Smith,
1988).

In our view, a minimum level of unity or order may be
a prerequisite for aesthetic appreciation as it is for Präg-
nanz, but aesthetic appreciation is expected to arise together
with a conscious increase in Prägnanz. This increase may be
seen as a comparison between organizations (i.e., one orga-
nization is experienced as more prägnant than the other),
or as an improvement in the experienced organization keep-
ing the stimulus constant. For example, by extended looking,
repeated viewing, and/or expertise, onemaynotice somekind
of higher-order relationship between elements that were ini-
tially perceived to be disconnected or in arbitrary positions.
The percept then becomes increasingly better organized even
though all stimulus elements remain the same. Following this
idea, aesthetic appreciation will be higher when a stronger
Prägnanz tendency is experienced, which can be the result
of an increase in any of the mentioned aspects of Prägnanz
(either related to order or complexity). It is important to
note, however, that increased complexity will only lead to
increased appreciation up to the point the observer can still
grasp the resulting organization (cf. above).

This view (see also Van Geert & Wagemans, 2020) is
similar to other accounts of aesthetic appreciation, includ-
ing the predictive processing accounts of Van de Cruys and
Wagemans (2011) and Chetverikov and Kristjánsson (2016)
as well as the focus on pleasure by insights into Gestalt pro-
posed by Muth and Carbon (2013, 2016; Muth et al. 2013).
An alternative view, more in line with the interpretation by
von Ehrenfels (1922) and Eysenck (1942), is that aesthetic
appreciation could be based on the absolute level of Prägnanz
experienced. The absolute level of Prägnanz (i.e., Prägnanz
height) does not necessarily relate to the strength of the expe-
rienced Prägnanz tendency (i.e., relative increase in Prägnanz
height; see Fig. 11). Nevertheless, both views may act com-
plementarily as well. This combination of views is in line
with the pleasure-interest model of aesthetic liking proposed
by Graf and Landwehr (2015, 2017).

Discussion and conclusion

By looking back at the history of Prägnanz, we aimed to give
a more detailed overview of the different uses and interpreta-
tions of the concept than is typically done. We distinguished
four main uses: (a) Prägnanz as a tendency present in each
process of psychological organization; (b) Prägnanz as a
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Fig. 11 Potential relations
between aesthetic appreciation
and Prägnanz. Figure licensed
under CC BY 4.0 by the authors.
Retrieved from https://doi.org/
10.6084/m9.figshare.21977762

property of the result of such an organizational process; (c)
Prägnanz steps as points of comparison when organizing the
current stimulus; and (d) Prägnanz in relation to aesthetic
appreciation (cf. Fig. 3).

More specifically, the law of Prägnanz concerns the ten-
dency to achieve the best psychological organization possible
given not only the visual input, but also the individual, the
context, and their interactions. Importantly, the Prägnanz
principle thus concerns experienced organizations — per-
cepts — not stimuli. When the external stimulus factors
are weak, the tendency towards Prägnanz can play a larger
role. This tendency is realized by comparing the visual input
to a (local or internal) reference, using two antagonistic
but complementary tendencies. On the one hand unimpor-
tant differences are downsized or removed (i.e., leveling,
simplification). On the other hand significant, characteristic
differences are added or emphasized (i.e., sharpening, com-
plication). Both tendencies contribute to the emergence of
a better overall organization. Future research should inves-
tigate how these tension-reducing and tension-enhancing
tendencies interact under different circumstances and clar-
ify how the reference emerges.

For a psychological organization to be prägnant or ‘good’,
the organization should be perceived as containing at least
some form of unity or regularity, and, all other things being
equal, Prägnanz increases when the organization is perceived
as more autonomous, complete, simple of structure, element
rich, expressive, and/or meaningful. Whereas some of these
Prägnanz aspects relate to order and unity, other Prägnanz
aspects relate to richness and intricacy (i.e., complexity). This
highlights that both order and complexity play an important
role in the concept of Prägnanz. Given these several aspects
to Prägnanz, multiple Prägnanz tendencies can exist, and
new research should illuminate which of these tendencies
dominate under which conditions as well as how different
tendencies interact.

When only one dimension of a stimulus is varied, the val-
ues on that dimension that are associated with the most präg-
nant percepts are called Prägnanz steps [Prägnanzstufen].
These Prägnanz steps will serve as reference levels for psy-
chological organization: not only do they serve as a point of
comparison for a broad range of percepts, they also make the
organism more sensitive to change in their vicinity. The idea
of prägnant Gestalts as reference points may however be use-
ful in the multivariate case as well. When multiple stimulus
dimensions are varied, the term Prägnanz height or dimen-
sionality is used to indicate the Prägnanz or goodness of a
phenomenally experienced organization. In the future, it is
worthwhile to explore the diverse consequences of prägnant
Gestalts and the interactions between those consequences in
more detail and in a more systematic way than was done
before, also taking the diverse Prägnanz aspects into account
in the choice of the prägnant Gestalts under investigation.

Since the inception of Gestalt psychology, prägnant
Gestalts have been proposed to be the percepts that are most
aesthetically appreciated, in addition to the ones we tend
to perceive when possible. That perception and apprecia-
tion are closely related is largely beyond doubt, but the exact
relation between them is more difficult to pin down.Whether
appreciation is related to the absolute Prägnanz level of a psy-
chological organization, to the relative increase in Prägnanz
and thus the strength of the experienced Prägnanz tendency,
or to both is subject to further investigation. In addition, the
result of these future investigations could depend on the Präg-
nanz aspects taken into account, so a systematic study of
different possible combinations is recommended.

General points of attention when investigating
Prägnanz

One of the main goals of Gestalt psychology was to discover
the principles governing human perceptual organization as
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well as the conditions influencing it (Ash, 1995; Koffka,
1935;Wertheimer, 1924/1999). Besides the abovementioned
recommendations for future research related to the different
uses of Prägnanz, some more general recommendations for
future research on Prägnanz can be made.

Conduct concrete research with Prägnanz as a guiding
principle

Let’s use Prägnanz and Gestalt theory more generally as
Wertheimer (1924/1999) proposed it: as a framework and
device for future, concrete research. Although most contem-
porary researchers have left the basic ideas of Prägnanz and
Gestalt theory behind,we believe that these ideas can serve as
important handles for improving our understanding of human
psychological organization and visual perceptual organiza-
tion in particular. As has been pointed out before (Ash, 1995;
Smith, 1988; Wagemans, Feldman, et al., 2012), Gestalt the-
orists’ opposition to a simple associationist, elementaristic
world view is a point that is still highly relevant in the cur-
rent research climate. On the other hand, it is wrong to view
Prägnanz as a fixed part of a theory to which no theoretical
changes can be made, or as a finalized product that should
be taken for granted or left aside. Further clarifications and
specifications of the workings of the different Prägnanz ten-
dencies in concrete cases are needed to further elaborate the
general framework and test specific aspects of it.

Respect the richness andmultiplicity of Prägnanz
as a concept

Let’s not simplify Prägnanz to the narrow interpretations it
has been given after having been taken out of its original
Gestalt theoretical context. Especially, let’s consider that per-
cepts and psychological organizations in general originate in
organisms, which reveals that “goodness” of organization
cannot be determined solely based on stimulus conditions,
but needs to take into account the observer in its context. In
different contexts, different Prägnanz aspects may become
dominant (e.g., Marković & Gvozdenovi, 2001).

Investigate potential quantitative indicators of Prägnanz

Let’s use the diverse qualitative Prägnanz aspects defined
by Rausch (1966) as a starting point for further reflection
on different quantitative indicators of Prägnanz and quanti-
tative models of Prägnanz tendencies. Quantifications have
been proposed for some of the grouping principles and their
interactions (e.g., proximity, similarity, good continuation;
Claessens & Wagemans, 2008; Froyen et al., 2015; Jäkel
et al., 2016; Kubovy&van denBerg, 2008; Kubovy&Wage-
mans, 1995; Quinlan & Wilton, 1998). Recently, individual
differences in the strength of these grouping principles have

also started to be taken into account (Van der Hulst et al.,
2023; Van Geert et al., 2022). Although each of these quanti-
tative indicators in itself is not enough to replace the overall
concept of Prägnanz, specifying the influences and interac-
tions of different Prägnanz tendencies, quantitatively when
possible, is theway forward proposed by theGestalt psychol-
ogists themselves (Rausch, 1952; Wertheimer, 1924/1999).

Respect the qualitative version of Prägnanz

Let’s not overemphasize the importance of a definitive
quantitative measure for Prägnanz. Although a quantitative
indicator is helpful, not all useful concepts are easy to mea-
sure (and not all measures represent useful concepts).16 So,
let’s not throw away the baby with the bathwater: Prägnanz
is a valuable concept even when it cannot be quantitatively
defined as an overarching concept. Koffka (1935) empha-
sized that although a quantitative formulation of Prägnanz is
desirable, it only entails a more precise specification of the
qualitative formulation, which is not different from it in kind.
Rausch (1979/1992) also stressed the importance of paying
attention to qualitative research methods and results next to
quantitative ones.

Try to connect and compare Prägnanz to other perspectives
on perception

Let’s try to see the connections between the Gestalt the-
oretical concept of Prägnanz and other perspectives on
visual perception. Typically, ‘simplicity’ and ‘likelihood’
have been presented as contrasting principles (e.g., Pomer-
antz & Kubovy, 1986; van der Helm, 2000, cf. also Box 1),
while overlap in ideas and predictions following from these
ideas seems to have been largely ignored. Given that both
Bayesian and Gestalt psychological views posit a connec-
tion to regularities in the physical world — be it directly by
proposing veridicality or indirectly by proposing parallelism
— it is understandable that both views will lead to similar
results in many cases (cf. also van der Helm, 2000). Fur-
thermore, Gestalt thought is not in contrast to any influence
from learning or previous experience, rather to the contrary.
The main difference is that Gestalt theory does not view
‘previous experience’ as a definitive answer to all ques-
tions of human perceptual organization, and it emphasizes
the importance of more general principles of organization
next to the influences of previous experience. A comparison,
confrontation, or synthesis between these diverse views on
perception can all advance research and unite the field. As
Henle (1987) puts it, some researchers mainly see continu-
ities (i.e., the dromedaries), others mainly see dichotomies

16 As William Bruce Cameron (1963) said it: “Not everything that can
be counted counts, and not everything that counts can be counted.”
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(i.e., the camels). There are however many basic issues in
psychology that cannot be solved by any of them.We need to
overcome dichotomies in another way than by choosing one
of the two, simply adding both, or finding a middle ground
(Henle, 1987).

Look for potential neuroscientific indicators of structural
energy

Let’s look at the neuroscientific processes underlying the
principles of perceptual organization through the lens of
Prägnanz. Can we find measures or indicators of structural
energy across the brain? According to Köhler (1940), neu-
roscientific evidence is the only way to find support for the
Prägnanz tendency as a tendency towards minimal structural
energy. A study by Schurger et al. (2015) found amore stable
neural activation pattern for trials in which a stimulus was
consciously perceived compared to trials in which the stimu-
lus was not consciously perceived. Although this study is not
yet direct evidence for the Prägnanz tendency, it is congruent
with Prägnanz as a tendency towards the best, most stable
organization.

Key takeaway

Prägnanz is a multifaceted Gestalt psychological concept
indicating the “goodness” of a perceived organization. The
stimulus constellation is not the only factor in determining
thegoodness of anorganization, also the stimulus’ interaction
with an individual in a specific spatial and temporal context
plays a role.

The Prägnanz principle indicates a tendency present in
every process of psychological organization to tend towards
the most prägnant organization possible. As Prägnanz is a
multifaceted concept, several tendencies can be present and
their interaction in different stimuli, contexts, and individuals
is an important area for further study.

Prägnanz as a concept cannot be reduced to a singular
dimension, but entails diverse aspects including those related
to order and unity as well as intricacy and complexity. Orga-
nizations particularly high in Prägnanz are sometimes used
as a reference to which incoming stimuli are compared. In
addition, Prägnanz has a close connection to aesthetic appre-
ciation and artistic practice, although the exact relation is
subject to further research.

Taking the ideas about Prägnanz as a guiding framework
and keeping the original Gestalt psychological context in
mind, future concrete research on perceptual organization
can retake the path paved by the Gestalt psychologists by
further specifying how different organizational principles
interact in concrete situations, by respecting the nuanced and
multifaceted nature of Prägnanz, andby clarifyingwhich spe-
cific aspects of Prägnanz are under investigation.

Bringing different empirical findings together in a broader
framework of tendency towards Prägnanz does not mean that
it is not worth studying more specific effects, but integrating
them in a broader framework will bring us from a lot of
scattered pieces of information to knowledge of a system
(see also Koffka, 1935).

Funding This work has been supported by a PhD fellowship from
the Research Foundation – Flanders (FWO) awarded to Eline Van
Geert (Grant 11D3619N and 11D3621N) and by long-term structural
funding from the Flemish Government awarded to Johan Wagemans
(METH/14/02 and METH/21/02).

Data availability Data sharing is not applicable to this article as no
datasetswere generated or analysed during the current study. The review
was not preregistered.

Declarations

Ethics approval Not applicable.

Consent to participate Not applicable.

Consent for publication Not applicable.

Conflicts of interest The authors have no competing interests to declare
that are relevant to the content of this article.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing, adap-
tation, distribution and reproduction in any medium or format, as
long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons licence, and indi-
cate if changes were made. The images or other third party material
in this article are included in the article’s Creative Commons licence,
unless indicated otherwise in a credit line to the material. If material
is not included in the article’s Creative Commons licence and your
intended use is not permitted by statutory regulation or exceeds the
permitted use, youwill need to obtain permission directly from the copy-
right holder. To view a copy of this licence, visit http://creativecomm
ons.org/licenses/by/4.0/.

References

Arnheim, R. (1975). Anwendungen gestalttheoretischer Prinzipien auf
die Kunst [Applications of Gestalt theoretical principles to art]. In
S. Ertel, L. Kemmler, & M. Stadler (Eds.), Gestalttheorie in der
modernen Psychologie [Gestalt theory in modern psychology] (pp.
278–284). Darmstadt: Steinkopff. https://doi.org/10.1007/978-3-
642-72312-4_28

Arnheim, R. (1986). The two faces of Gestalt psychology.Am. Psychol.,
41(7), 820–824. https://doi.org/10.1037/0003-066X.41.7.820

Arnheim, R. (1987). Prägnanz and its discontents. Gestalt Theory, 9(2),
102–107.

Ash, M. G. (1995). Gestalt psychology in German culture, 1890–1967:
Holism and the quest for objectivity. Cambridge University Press.

Attneave, F. (1954). Some informational aspects of visual perception.
Psychol. Rev., 61(3), 183–193. https://doi.org/10.1037/h0054663

Attneave, F. (1955). Symmetry, information, and memory for patterns.
Am. J. Psychol., 68(2), 209–222. https://doi.org/10.2307/1418892

123

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/978-3-642-72312-4_28
https://doi.org/10.1007/978-3-642-72312-4_28
https://doi.org/10.1037/0003-066X.41.7.820
https://doi.org/10.1037/h0054663
https://doi.org/10.2307/1418892


564 Psychonomic Bulletin & Review (2024) 31:541–567

Biederman, I. (1987). Recognition-by-components: A theory of human
image understanding. Psychol. Rev., 94(2), 115–147. https://doi.
org/10.1037/0033-295X.94.2.115

Bischof, N. (1966). Erkenntnistheoretische Grundlagenprobleme der
Wahrnemungspsychologie [Basic epistemological problems of the
psychology of perception]. In W. Metzger, R. Bergius, & H.
Thomae (Eds.), Allgemeine Psychologie [General psychology].
Göttingen: Hogrefe.

Bock, H., & Pfeiffer, T. (1987). Prototypikalität von Bedeutungsvari-
anten des Verbs "überholen" im Lichte der gestalttheoretischen
Bezugssystemlehre [Prototypicality of meaning variants of the
Verb "to overtake" in the light of Gestalt theoretical frame of ref-
erence theory]. Gestalt Theory, 9(1), 3–16.

Bosch, E., Fritsche, M., Ehinger, B. V., & de Lange, F. P. (2020). Oppo-
site effects of choice history and evidence history resolve a paradox
of sequential choice bias. J. Vis., 20(12), 9. https://doi.org/10.1167/
jov.20.12.9

Chater, N. (1996). Reconciling simplicity and likelihood principles in
perceptual organization. Psychol. Rev., 103(3), 566–581.

Checkosky, S. F., & Whitlock, D. (1973). Effects of pattern goodness
on recognition time in a memory search task. J. Exp. Psychol.,
100(2), 341–348. https://doi.org/10.1037/h0035692

Chetverikov, A., & Kristjánsson, Á. (2016). On the joys of perceiving:
Affect as feedback for perceptual predictions. Acta Psychol., 169,
1–10. https://doi.org/10.1016/j.actpsy.2016.05.005

Claessens, P. M. E., & Wagemans, J. (2008). A Bayesian framework
for cue integration inmultistable grouping: Proximity, collinearity,
and orientation priors in zigzag lattices. J. Vis., 8(7), 33. https://
doi.org/10.1167/8.7.33

Clement, D. E. (1964). Uncertainty and latency of verbal naming
responses as correlates of pattern goodness. J. Verbal. Learn.
Verbal. Behav., 3(2), 150–157. https://doi.org/10.1016/S0022-
5371(64)80033-5

Clement, D. E., & Varnadoe, K. W. (1967). Pattern uncertainty and
the discrimination of visual patterns. Percept. Psychophys., 2(9),
427–431. https://doi.org/10.3758/BF03208782

Ellis, W. D. (1938). A source book of Gestalt psychology. London:
Routledge & Kegan Paul.

Eysenck, H. J. (1942). The experimental study of the ‘good Gestalt’–a
new approach. Psychol. Rev., 49(4), 344–364. https://doi.org/10.
1037/h0057013

Fehrer, E. V. (1935). An investigation of the learning of visually per-
ceived forms. Am. J. Psychol., 47(2), 187–221. https://doi.org/10.
2307/1415826

Feldman, J. (2000). Bias toward regular form in mental shape spaces.
J. Exp. Psychol. Hum. Percept. Perform., 26(1), 152–165. https://
doi.org/10.1037/0096-1523.26.1.152

Feldman, J. (2003). What is a visual object? Trends Cogn. Sci., 7(6),
252–256. https://doi.org/10.1016/S1364-6613(03)00111-6

Froyen, V., Feldman, J., & Singh, M. (2015). Bayesian hierarchical
grouping: Perceptual grouping as mixture estimation. Psychol.
Rev., 122(4), 575–597. https://doi.org/10.1037/a0039540

Garner, W. R. (1974). The processing of information and structure.
Potomac: Erlbaum.

Glanzer, M., & Clark, W. H. (1963). Accuracy of perceptual recall:
An analysis of organization. J. Verbal Learn. Verbal Behav., 1,
289–299. https://doi.org/10.1016/S0022-5371(63)80008-0

Goldmeier, E. (1937). Über Ähnlichkeit bei gesehenen Figuren [About
similarity in seen figures]. Psychol. Forsch., 21, 146–208.

Goldmeier, E. (1972). Similarity in visually perceived forms. Psychol.
Issues, 8(1), 1–136.

Goldmeier, E. (1982). The memory trace: Its formation and its fate.
Hillsdale: Erlbaum.

Graf, L. K.M.,&Landwehr, J. R. (2015). A dual-process perspective on
fluency-based aesthetics: ThePleasure-InterestModel ofAesthetic

Liking. Personal. Soc. Psychol. Rev., 19(4), 395–410. https://doi.
org/10.1177/1088868315574978

Graf, L. K. M., & Landwehr, J. R. (2017). Aesthetic pleasure versus
aesthetic interest: the two routes to aesthetic liking.Front. Psychol.,
8, 15. https://doi.org/10.3389/fpsyg.2017.00015

Hendrickx,M.,&Wagemans, J. (1999). A critique of Leyton’s theory of
perception and cognition. Review of Symmetry, Causality, Mind,
by Michael Leyton. J. Math. Psychol. 43(2), 314–345. https://doi.
org/10.1006/jmps.1998.1232

Henle, M. (1987). On breaking out of dichotomies. Gestalt Theory,
9(3/4), 140–149.

Hochberg, J. (1968). Perception. Englewood Cliffs, NJ: Prentice Hall.
Hochberg, J. (2003). Acts of perceptual inquiry: Problems for any

stimulus-based simplicity theory. Acta Psychol., 114(3), 215–228.
https://doi.org/10.1016/j.actpsy.2003.07.002

Hochberg, J.,&McAlister, E. (1953).Aquantitative approach, to figural
"goodness". J. Exp. Psychol., 46(5), 361–364. https://doi.org/10.
1037/h0055809

Hoffman, D. D. (2009). The interface theory of perception: Natu-
ral selection drives true perception to swift extinction. In S. J.
Dickinson, A. Leonardis, B. Schiele, & M. J. Tarr (Eds.), Object
categorization: Computer and human vision perspectives (pp.
148–166). Cambridge: Cambridge University Press. https://doi.
org/10.1017/CBO9780511635465.009

Hoffman, D. D., Singh, M., & Prakash, C. (2015). The interface theory
of perception. Psychon. Bull. Rev., 22(6), 1480–1506. https://doi.
org/10.3758/s13423-015-0890-8

Hubbell, M. B. (1940). Configurational properties considered ‘good’
by naïve subjects. Am. J. Psychol., 53(1), 46–69. https://doi.org/
10.2307/1415960

Hüppe, A. (1984). Prägnanz - ein gestalttheoretischer Grundbegriff:
Experimentelle Untersuchungen [Prägnanz - a basic concept in
gestalt theory: Experimental investigations]. München: Profil-
Verlag.

Jäkel, F., Singh, M., Wichmann, F. A., & Herzog, M. H. (2016). An
overview of quantitative approaches in Gestalt perception. Vis.
Res., 126, 3–8. https://doi.org/10.1016/j.visres.2016.06.004

Kanizsa, G. (1975). "Pragnanz" as an obstacle to problem-solving. G.
Ital. Psicol., 2, 417–425.

Kanizsa, G. (1979). Organization in vision: Essays on Gestalt percep-
tion. New York: Praeger.

Kanizsa, G.,&Luccio, R. (1986). DieDoppeldeutigkeiten der Prägnanz
[The ambiguities of Prägnanz]. Gestalt Theory, 8, 99–135.

Koenderink, J. (2014). The All Seeing Eye? Perception, 43(1), 1–6.
https://doi.org/10.1068/p4301ed

Koenderink, J. (2015). Esse est percipi & verum factum est. Psychon.
Bull. Rev., 22(6), 1530–1534. https://doi.org/10.3758/s13423-
014-0754-7

Koenderink, J. (2019). Vision, an Optical User Interface. Perception,
48(7), 545–601. https://doi.org/10.1177/0301006619853758

Koenderink, J., van Doorn, A., & Pinna, B. (2018). Measures of Präg-
nanz?Gestalt Theory, 40, 7–28. https://doi.org/10.2478/gth-2018-
0002

Koffka, K. (1935). Principles of Gestalt psychology. Oxford, England:
Harcourt, Brace.

Koffka, K. (1940). Problems in the psychology of art. In R. Bernheimer
(Ed.), Art: A Bryn Mawr symposium (pp. 180–273). New York:
Oriole Editions.

Köhler,W. (1920).Die physischen Gestalten in Ruhe und im stationären
Zustand [The physical Gestalten at rest and in stationary state].
Braunschweig, Germany: Friedr. Vieweg & Sohn.

Köhler, W. (1940). Dynamics in psychology. Liveright.
Köhler, W. (1993). Letter to Abraham S. Luchins (December 6, 1951).

"... The principle of Prägnanz is probably in need of a revised
formulation...".Gestalt Theory, 15(3–4), 297–298. (Original work
published 1951).

123

https://doi.org/10.1037/0033-295X.94.2.115
https://doi.org/10.1037/0033-295X.94.2.115
https://doi.org/10.1167/jov.20.12.9
https://doi.org/10.1167/jov.20.12.9
https://doi.org/10.1037/h0035692
https://doi.org/10.1016/j.actpsy.2016.05.005
https://doi.org/10.1167/8.7.33
https://doi.org/10.1167/8.7.33
https://doi.org/10.1016/S0022-5371(64)80033-5
https://doi.org/10.1016/S0022-5371(64)80033-5
https://doi.org/10.3758/BF03208782
https://doi.org/10.1037/h0057013
https://doi.org/10.1037/h0057013
https://doi.org/10.2307/1415826
https://doi.org/10.2307/1415826
https://doi.org/10.1037/0096-1523.26.1.152
https://doi.org/10.1037/0096-1523.26.1.152
https://doi.org/10.1016/S1364-6613(03)00111-6
https://doi.org/10.1037/a0039540
https://doi.org/10.1016/S0022-5371(63)80008-0
https://doi.org/10.1177/1088868315574978
https://doi.org/10.1177/1088868315574978
https://doi.org/10.3389/fpsyg.2017.00015
https://doi.org/10.1006/jmps.1998.1232
https://doi.org/10.1006/jmps.1998.1232
https://doi.org/10.1016/j.actpsy.2003.07.002
https://doi.org/10.1037/h0055809
https://doi.org/10.1037/h0055809
https://doi.org/10.1017/CBO9780511635465.009
https://doi.org/10.1017/CBO9780511635465.009
https://doi.org/10.3758/s13423-015-0890-8
https://doi.org/10.3758/s13423-015-0890-8
https://doi.org/10.2307/1415960
https://doi.org/10.2307/1415960
https://doi.org/10.1016/j.visres.2016.06.004
https://doi.org/10.1068/p4301ed
https://doi.org/10.3758/s13423-014-0754-7
https://doi.org/10.3758/s13423-014-0754-7
https://doi.org/10.1177/0301006619853758
https://doi.org/10.2478/gth-2018-0002
https://doi.org/10.2478/gth-2018-0002


Psychonomic Bulletin & Review (2024) 31:541–567 565

Kruse, P. (1986). Wie unabhängig ist das Wahrnehmungsobjekt vom
Prozeß der Identifikation: Ein Kommentar zu G. Kanizsa und R.
Luccio [How independent is the perceptual object from the process
of identification:Acomment onG.Kanizsa andR.Luccio].Gestalt
Theory 8(2), 141–143.

Kubilius, J., Sleurs, C., &Wagemans, J. (2017). Sensitivity to nonacci-
dental configurations of two-line stimuli. I-Perception, 8(2), 1–12.
https://doi.org/10.1177/2041669517699628

Kubilius, J., Wagemans, J., & Op de Beeck, H. P. (2014). Encoding of
configural regularity in the human visual system. J. Vis., 14(9), 11.
https://doi.org/10.1167/14.9.11

Kubovy, M., & van den Berg, M. (2008). The whole is equal to the
sum of its parts: A probabilistic model of grouping by proximity
and similarity in regular patterns. Psychol. Rev., 115(1), 131–154.
https://doi.org/10.1037/0033-295X.115.1.131

Kubovy, M., & Wagemans, J. (1995). Grouping by proximity and
multistability in dot lattices: A quantitative Gestalt theory. Psy-
chol. Sci., 6(4), 225–234. https://doi.org/10.1111/j.1467-9280.
1995.tb00597.x

Leeuwenberg, E. L. J., & Boselie, F. (1988). Against the likelihood
principle in visual form perception. Psychol. Rev., 95(4), 485–491.
https://doi.org/10.1037/0033-295x.95.4.485

Leeuwenberg, E.L. J.,&vanderHelm, P.A. (1991).Unity andvariety in
visual form. Perception, 20(5), 595–622. https://doi.org/10.1068/
p200595

Leeuwenberg, E. L. J.,&van derHelm, P.A. (2012). Structural Informa-
tion Theory: The simplicity of visual form. Cambridge University
Press. https://doi.org/10.1017/CBO9781139342223

Leyton, M. (1992). Symmetry, causality, mind. Cambridge, MA: MIT
Press.

Luccio, R. (2019). Perceptual simplicity: The true role of Prägnanz and
Occam. Gestalt Theory, 41(3), 263–276. https://doi.org/10.2478/
gth-2019-0024

Luchins, A. S., & Luchins, E. H. (1998). Commentary on Vicario’s “On
Wertheimer’s principles of organization”. Gestalt Theory, 20(4),
270–282.
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